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(57) Abstract: Described is an axial fan in which an impeller (1) comprises a hub (2), motor-powered so that it rotates about its 
own central axis (3) and a plurality of blades (5) extending from the hub (2) in directions transversal to the hub (2) axis of rotation 
(3); the hub having a cup shape and formed by a ring-shaped side wall (7) and a bottom wall (6) which has a plurality of long ribs 
(20) arranged in a radial direction and extending in height towards the hub (2) cavity, each of the ribs (20) abutting on the internal 
face of the ring-shaped side wall (7) and delimiting, together with said ring shaped side wall, a corner area of the bottom wall (6) 
positioned in front of the rib (20) with reference to the hub (2) direction of rotation (V); each comer area having a through-hole (9) 
for discharging any debris, in particular water, sand, soil or sludge, from the hub (2) cavity to the outside of the hub (2). The through 
holes (9) are evenly distributed along a circle centred on the hub (2) axis of rotation (3) and have a substantially triangular prismatic 
shape with a vertex wall (15) facing forwards according to the hub (2) direction of rotation (V). 
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Description 



An axial fan 



Technical Field 

The present invention relates to an axial fan. 

More precisely, the fan according to the present invention may 
be used in a system for cooling the engine of a vehicle, in 
5 particular an agricultural vehicle, to which the following 

description refers, without in any way limiting the scope of the 
invention. 

Background Art 

10 Generally speaking, an engine cooling system comprises a 

radiator, which is part of a cooling circuit designed to dissipate 
into the environment the heat which a liquid circulating inside it 
carries' away from the engine, and an axial fan, which generates a 
forced air flow through the radiator to promote the latter' s 

15 dissipation of the heat. 

The fan may be driven by an electric motor, and comprises an 
impeller whose rotation is driven by the shaft of the electric 
motor. A thermostat which detects the temperature of the liquid in 
the cooling circuit controls activation of the electric motor, which 

20 keeps running -until the temperature of the cooling liquid detected 

returns below a predetermined limit value. In other solutions the 
fan is driven by various types of known actuator devices, for 
example viscostatic couplings or electromagnetic couplings, whose 
rotation is in turn driven by the engine. 

25 The impeller comprises a plurality of blades, each with its 

base secured to a hub which is coaxially fixed to the shaft of the 
electric motor. The blades extend radially from the hub, may have 
various profiles and be at various angles to the hub axis of 
rotation, and in most cases their ends opposite the base are fixed 

30 to a stiffening ring, which encloses the blades and is centred on 

the impeller axis of rotation. 
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The hub normally has a cylindrical cup shape, so that it at 
least partly encloses and protects the electric motor. 

Axial fans of the type described above have several 
disadvantages, in particular if used with the cooling circuit of an 
5 agricultural vehicle. In the most common working conditions for 

agricultural vehicles it is quite easy for water, sand and soil to 
build up in the air space between the electric motor, or the 
viscostatic coupling, and the impeller hub, creating a sludge that 
may cause problems with fan operation. 

10 

Disclosure of the Invention 

One aim of the invention is to provide an improved axial fan 
which is reliable even when operating in particularly difficult 
envi r onment al c ondi t i ons . 
15 Another aim of the invention is to provide an improved axial 

fan which is simple and economical to produce. 

Yet another aim of the invention is to provide an improved 
axial fan which can be assembled by existing production lines 
without modifying them. 

2 0 According to one aspect of it, the present invention provides 

an axial fan as defined in claim 1 . 

The dependent claims refer to preferred, advantageous 
embodiments of the invention . 

25 Brief Description of the Drawings 

The accompanying drawings illustrate a preferred embodiment of 
the present invention without limiting the scope of its application, 
and in which: 

Figure 1 illustrates the impeller of an axial fan made 

3 0 according to the present invention; 

Figure 2 is a plan view of a detail of the impeller illustrated 
in Figure 1; and 

Figure 3 is a cross-section through line III - III in Figure 2. 

35 Detailed Description of the Preferred Embodiments of the Invention 

With reference to Figure 1, the numeral 1 denotes an impeller 
of an axial fan which can be used to particular advantage with a 
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cooling circuit (not illustrated) of an engine of an agricultural 
vehicle (also not illustrated) . 

The impeller 1 comprises a hollow central hub 2, extending 
substantially symmetrically about its central axis of rotation 3, a 
5 stiffening ring 4, centred on the axis 3 and surrounding the hub 2, 

and a plurality of blades 5, seven in the embodiment illustrated in 
Figure 1, each extending between the hub 2 and the ring 4 in a 
direction transversal to the axis 3 . 

In the known way, the hub 2 is coaxial ly fixed to the shaft of 
10 an electric motor or any actuator device (not illustrated) , which 

allows the impeller 1 and therefore the hub 2 to turn about the axis 
3 in the direction V illustrated in Figures 1 and 2. 

In the embodiment illustrated in Figure 1, the blades 5 are 
positioned around the axis 3 and extend radially from the hub 2 with 
15 a profile and angle determined relative to the axis 3, the ring 4 

"" stif f ens the blades " 5" and" the' entire"impell-er * 1" 

Obviously, the present invention may also be applied to 
different configurations with the blades in any position, with or 
without the stiffening ring. 
20 The hub 2, illustrated in detail in Figures 2 and 3, has a 

cylindrical cup shape, so that it at least partly encloses and 
protects the electric motor or the other actuator devices . 

The hub 2 consists of a bottom wall 6 and a ring-shaped side 
wall 7 , extending symmetrically relative to the axis 3 to enclose 
25 and protect the electric motor or the other actuator devices. The 

blades 5 are connected to the outer face of the wall 7 at their 
bases and to the ring 4 at their outer tips . 

The wall 6 has a central through-hole 8 for fixing it to the 
shaft of the motor or the other actuator devices. 
30 The wall 6 also has a plurality of outer through-holes 9, ten 

in the embodiment illustrated, evenly distributed along a circle 
centred on the axis 3 and close to the wall 7 . 

Each of the holes 9 has a substantially triangular prismatic 
shape and, with reference to the direction of the axis 3 and to the 
35 direction V, is delimited by a flat external wall 10, lying in a 

plane at a right angle to a radial direction and to the wall 6, and 
by a flat rear wall 11, lying in a plane parallel with a radial 
direction and angled backwards by a predetermined angle "a" relative 
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to the direction of the axis 3, and by a flat internal wall 12, 
lying in an oblique plane relative to a radial direction and at a 
right angle to the wall 6 . 

Again with reference to the direction of the axis 3 and to the 
5 direction V, the walls 10 and 11 converge towards a rear, external 

curved vertex wall 13, the walls 11 and 12 converge towards a rear, 
internal curved vertex wall 14, and the walls 10 and 12 converge 
towards a front curved vertex wall 15. Therefore, the walls 13, 14 
and 15 act as connecting walls and also delimit the hole 9 . 
10 The angle tt a" is preferably between 3 0° and 60° , more 

preferably equal to 45° as illustrated in Figure 3, and is such that 
it gives the hole 9 a rear flaring from the inside of the hub 2 to 
the outside of the hub 2. In other words, where the numerals 16 and 

17 denote the external face and, respectively, the internal face of 
15 the wall 6, the walls 10 - 15 and the face 16 form an external mouth 

18 of the hole 9 whose area is greater, more precisely longer in the 
direction opposite to direction V, than the area of the internal 
mouth 19 of the hole 9 formed by the walls 10 - 15 and the face 17. 

The mouths 18 and 19 have respective triangular shapes with 
20 rounded vertices due to the curvature of the walls 13, 14 and 15. 

Towards the hub 2 cavity, from the face 17 of the wall 6 there 
extend, squarely in height and in a direction with radial length, a 
plurality of long stiffening ribs 2 0 which abut on the internal face 
of the ring-shaped side wall 7. 
25 The number of holes 9 is equal to the number of ribs 20 (ten in 

the embodiment illustrated) and, with reference to the direction of 
rotation V, they are arranged immediately in front of each rib 2 0 
with the respective angled wall 11 close to the rib. 

As described below, each rib 20, as well as being a hub 2 
30 stiffening element, is also an element for collecting debris (and/or 

water, condensation, etc.) and guides and drains said debris towards 
the inside of the hub 2 . 

As a result, the hole 9 and the wall 11 form a natural outlet 
for the above-mentioned debris and/or water, condensation, etc. 
35 The holes 9 are intended to promote the discharge of debris, 

more particularly water, sand, soil and sludge which, if left to 
build up in the air space between the electric motor (or the other 
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actuator devices) and the hub 2, could cause problems with fan 
operation. 

The discharge of debris through the holes 9 is promoted by the 
outer position of the holes 9, which are close to the wall 7, and by 
5 the fact that the ribs 20 are close to them. 

The debris to be discharged, pushed by the ribs 20, flows 
towards the wall 7 driven by centrifugal force, and the double 
barrier formed by the wall 7, on one hand, and by each of the ribs 
20, on the other hand, guides the debris through the holes 9. 
10 The flow of debris through the holes 9 from the inside to the 

outside of the hub 2 is promoted by the fact that the above- 
mentioned rear walls 11 are angled backwards. In other words, with 
reference to the direction of rotation V of the impeller, the wall 7 
delimits, together with each of the ribs 20, a corner area of the 
15 bottom wall 6 in the zone in front of the rib 20. The debris to be 

discharged accumulates in said area, and the hole 9 for removal of 
the debris is located in that corner area. 

In the corner area the hole 9 is positioned with its wall 10 
substantially acting as an extension- of the wall 7 and with its wall 
2 0 11 substantially acting as an extension of the rib 20. 

The shape selected for the holes 9 also allows a low sound 
intensity to be obtained and does not cause aerodynamic whistling 
during rotation of the impeller 1. 

In an embodiment not illustrated, but immediately deducible 
25 from the above description, the number of holes 9 and ribs 2 0 is a 

predetermined number other than ten. 

The invention may be subject to other practical - application 
modifications without thereby departing from the scope of the 
inventive concept,- as set out in the claims. 



WO 2005/075831 PCT/IB2005/000239 





LIST 


OF REFERENCE CHARACTERS 




1 


Impeller 




2 


Hub 




3 


Impeller axis of rotation 


5 


4 


Ring 




5 


Blades 




6 


Hub bottom wall 




7 


Hub side wall 




Q 
o 


di. ilUlt; A. 11 1LU.SJ 


10 


9 


Outer holes in hub 




10-15 


Walls delimiting holes 9 




16 


External face of wall 6 




17 


Internal face of wall 6 




18 


External mouth of hole 9 


15 


19 


Internal mouth of hole 9 




20 


Rib 



V Impeller direction of rotation 

a Angle 



WO 2005/075831 



7 



PCT/IB2005/000239 



Claims 



1. An axial fan in which an impeller (1) comprises a hub (2), 
motor-powered so that it rotates about its own central axis (3) in a 
predetermined direction of rotation (V) , and a plurality of blades 

(5) extending from the hub (2) in directions transversal to the axis 

5 (3) ; the hub (2) having a cup shape and being formed by a bottom 

wall (6) and a ring-shaped side wall (7); the bottom wall (6) having 
a plurality of long ribs (2 0) arranged in a radial direction and 
extending in height towards the hub (2) cavity, each of the ribs 
(20) abutting on an internal face of the ring-shaped side wall (7) 

10 and delimiting, together with said ring-shaped side wall (7), a 

corner area of the bottom wall (6) positioned in front of the rib 
(2 0) with reference to the direction of rotation (V); the fan being 
characterised in that each corner area has a through-hole (9) for 
discharging any debris, in particular water, sand, soil or sludge, 

15 from the hub (2) cavity to the outside of the hub (2) . 

2. The fan according to claim 1, characterised in that the 
through-holes (9) are evenly distributed along a circle centred on 
the axis (3) and close to the ring-shaped side wall (7) . 

20 

3. The fan according to claim 1 or 2 , characterised in that the 
through-holes (9) have a substantially triangular prismatic shape. 

4. The fan according to any of the foregoing claims, 
25 characterised in that in each of the said corner areas a through- 
hole (9) is delimited by at least three walls (10 - 15) , of which a 
first wall (10) substantially acts as an extension of the ring- 
shaped side wall (7) . 

30 5. The fan according to any of the foregoing claims, 

characterised in that in each corner area a through-hole (9) is 
delimited by at least three walls (10 - 15), of which a second wall 
(11) substantially acts as an extension of the rib (20) . 
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35 6. The fan according to any of the foregoing claims, 

characterised in that, with reference to the direction of the axis 
(3) and to the direction of rotation (V) of the hub (2), each 
through-hole (9) is delimited by at least three walls (10 - 15) , of 
which a first flat external wall (10) lies in a plane at a right 

40 angle to a radial direction and to the bottom wall (6) . 

7. The fan according to any of the foregoing claims, 
characterised in that, with reference to the direction of the axis 
(3) and to the direction of rotation (V) of the hub (2), each 
45 through-hole (9) is delimited by at least three walls (10 - 15) , of 

which a second flat rear wall (11) lies in a plane parallel with a 
radial direction and is angled backwards by a predetermined angle 
(a) relative to the direction of the axis (3). 

50 8. The fan according to any of the foregoing claims, 

characterised in that, with reference to the direction of the axis 
(3) and to the direction of rotation (V) of the hub (2), each 
through-hole (9) is delimited by at least three walls (10 - 15), of 
which a third flat internal wall (12) lies in an oblique plane 

55 relative to a radial direction and at a right angle to the bottom 

wall (6) . 

9. The fan according to any of the claims from 6 to 8, 
characterised in that, with reference to the direction of the axis 

60 (3) and to the direction of rotation (V) of the hub (2), the first 

and second walls (10, 11) converge towards a rear, external curved 
vertex wall (13); the second and third walls (11, 12) converge 
towards a rear, internal curved vertex wall (14) ; and the first and 
third walls (10, 12) converge towards a front curved vertex wall 

65 (15). 

10. The fan according to any of the claims from 7 to 9, 
characterised in that the predetermined angle (a) is between 3 0° and 
60°. 

70 

11. The fan according to claim 10, characterised in that the 
predetermined angle (a) is equal to 45°. 
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